The PERK/eIF2 alpha signaling pathway of Unfolded Protein Response is essential for N-(4-hydroxyphenyl)retinamide (4HPR)-induced cytotoxicity in cancer cells.
N-(4-hydroxyphenyl)retinamide (4HPR) is a synthetic retinoid that has been tested in clinical trials as a cancer chemopreventive drug. 4HPR is cytotoxic to cancer cells but the underlying molecular mechanisms are at present only partially understood. Here we demonstrate that in the human cervical cancer cell line HeLa and the human leukemia cell line HL-60, 4HPR caused rapid, Reactive Oxygen Species (ROS)-dependent activation of the Unfolded Protein Response (UPR). In HeLa cells, 4HPR was shown to induce cell death and activation of procaspases. These effects of 4HPR could be abolished by the over-expression of dominant negative mutants of PERK or eIF2 alpha. HeLa cells incubated with 4HPR were found to form autophagosomes that were also mediated by the PERK/eIF2 alpha pathway. While 4HPR-induced cell death could be significantly prevented by the presence of specific caspase inhibitors, 3-methyladenine (3-MA) that inhibits autophagosome formation enhanced 4HPR-induced cell death. Examination of individual 4HPR-treated HeLa cells revealed that those without the development of autophagosomes hence exhibiting an incomplete UPR were caspase-active and were not viable, while those with autophagosomes were caspase-inactive and retained cell viability. Our data suggest that the PERK/eIF2 alpha pathway is essential for the cytotoxicity of 4HPR that targets on cancer cells with malfunctional UPR.